Oxidation of thiols and modification of redox-sensitive signaling in human lung epithelial cells exposed to Pseudomonas pyocyanin.
The aim of this study was to examine the effects of pyocyanin exposure on mitochondrial GSH, other cellular thiols (thioredoxin-1, Trx-1), and oxidant-sensitive signaling pathways hypoxia inducible factor (HIF-1α) and heme oxygenase (HO-1) in A549 and HBE cell lines. A549 human type II alveolar epithelial cells and human bronchial epithelial (HBE) cells were treated with varying concentrations of pyocyanin extracted from Pseudomonas aeruginosa bacteria. Cytoplasmic and mitochondrial thiols and oxidant sensitive signal transduction proteins (HIF-1α and HO-1) were measured. Exposure to pyocyanin generated reactive oxygen species (ROS) in cellular mitochondria and altered total cellular glutathione (GSH). Pyocyanin, at concentrations present in conditions in vivo, increased oxidized Trx-1 in A549 human type II alveolar epithelial cells and HBE cells by 184 and 74%, respectively. Oxidized mitochondrial glutathione (GSSG) was elevated more than twofold in both cell types. Pyocyanin also increased the cellular oxidant-sensitive proteins HIF-1α and HO-1. Data indicate that pyocyanin-induced alterations in mitochondrial and cytosolic thiols, as well as oxidant-sensitive proteins, may contribute to P. aeruginosa-mediated lung injury.